Facial expressions during infancy are important to examine, as infants do not have the language skills to describe their experiences. This is particularly vital in the context of pain, where infants depend solely on their caregivers for relief. The objective of the current study was to investigate the development of negative infant facial expressions in response to immunization pain over the first year of life. Infant facial expressions were examined longitudinally using a subsample of 100 infants that were each videotaped during their 2-, 4-, 6-, and 12-month routine immunization appointments. Infant facial expressions were coded using BabyFACS (facial action coding system) for the first minute after a painful needle prick. Facial expressions were examined with a catalogue of the most commonly occurring facial expressions. Results demonstrated that clear differences were seen over ages. Infants display a variety of facial expressions with some of the components of adult pain expressions immediately after the needle and they abate shortly after. However, infants did not display adult expressions of discrete negative emotions. Instead, infants displayed a variety of generalized pain and distress faces aimed at gaining caregiver aid. The development of nonverbal communication in infants, particularly facial expressions, remains an important area of inquiry. Further study into accurately measuring infant negative emotions, pain, and distress is warranted. Ó
t r a c t
Facial expressions during infancy are important to examine, as infants do not have the language skills to describe their experiences. This is particularly vital in the context of pain, where infants depend solely on their caregivers for relief. The objective of the current study was to investigate the development of negative infant facial expressions in response to immunization pain over the first year of life. Infant facial expressions were examined longitudinally using a subsample of 100 infants that were each videotaped during their 2-, 4-, 6-, and 12-month routine immunization appointments. Infant facial expressions were coded using BabyFACS (facial action coding system) for the first minute after a painful needle prick. Facial expressions were examined with a catalogue of the most commonly occurring facial expressions. Results demonstrated that clear differences were seen over ages. Infants display a variety of facial expressions with some of the components of adult pain expressions immediately after the needle and they abate shortly after. However, infants did not display adult expressions of discrete negative emotions. Instead, infants displayed a variety of generalized pain and distress faces aimed at gaining caregiver aid. The development of nonverbal communication in infants, particularly facial expressions, remains an important area of inquiry. Further study into accurately measuring infant negative emotions, pain, and distress is warranted.
Ó 2012 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
Introduction
The development of negative emotions in a pain context is an important area of study because the underpinnings of regulation from distress (pain-related or otherwise) occur in the first year of life [4] . Researchers have been divided between two major perspectives. According to Differential Emotions Theory, infants show clearly differentiated facial expressions of discrete negative emotions such as anger, fear, and pain from early infancy [13, 15] . On the other hand, according to classic differentiation theories, facial expressions of specific, discrete negative emotions gradually differentiate from more generalized, global distress expressions [5, 7, 33] . In this vein, Oster's more recent ontogenetic perspective holds that infant facial and vocal expressions are neither precocious, immature adult expressions nor global and diffuse signs of arousal. Instead, they are distinctive behavioral adaptations that evolved because they serve crucial communicative functions in infancy [21] .
The current study contributes to our knowledge of the development of negatively valenced facial expressions and emotions related to pain-related distress by following a group of infants undergoing routine immunizations. Immunizations allow us to examine infant facial expressions in response to a distressing stimulus in an ecologically valid setting. However, previous work studying presumed discrete emotions in the immunization context is limited by the use of coding systems that assume adult emotional prototypes and small sample sizes [16, 17] .
While we expected that we would observe a distinct pain face (validly and reliably measured by the well-established Neonatal Facial Coding System [11,12]), we did not limit our scope to only a pain face. Thus, if there were nonpain facial expressions present (eg, anger, fear) or variations of pain faces present, we wanted to be able to capture these constellations and their development over the first year of life. Only the Facial Action Coding System for Infants and Young Children (BabyFACS [20] ) codes the full range
